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ELECTRICAL CONNECTOR 

Field of the Invention ; 

This invention generally relates to the art of electrical connectors and, particularly, to an 
electrical connector for interconnecting a pair of spaced conductors, such as a pair of generally 
parallel, spaced printed circuit boards. 

5 

Background of the Invention : 

Generally, electrical connectors are used to interconnect two electrical units. A typical 
electrical connector includes some form of insulating or dielectric housing mounting one or more 
conductive terminals. Basically, the terminal(s) electrically interconnects or couples the two 

10 electrical units. In some connectors, one electrical unit may be permanently attached to the 

connector and the terminal(s), such as attaching an electrical cable or wire to the terminal. An 
opposite end of the terminal is mateable and unmateable with a terminal or contact of a 
complementary mating connecting device or second connector. 

In other instances, an electrical connector includes one or more terminals having opposite 

1 5 ends which are sandwiched between the two electrical units which are to be electrically coupled 
or interconnected. For instance, an electrical connector may be mounted between a pair of 
spaced, generally parallel printed circuit boards. The terminal(s) of the connector has opposite 
ends engageable with conductors or circuit traces on the two spaced boards. Typically, the 
terminal(s) has resilient contact arms which engage the conductors of the printed circuit boards 

20 under pressure. Problems continue to be encountered with such electrical connectors. The 

stability and reliability of the connectors are not adequate, particularly because the terminals can 
shift or become loosened, which adversely affects the electrical contact capabilities of the 
connector. The contact arms of the terminals may shift or move away from their intended 
contacts or circuit traces on the printed circuit boards. This is particularly true when the 

25 connector is used for a long period of time or under conditions of multiple uses. The present 
invention is directed to solving these problems. 



l 



WO 2005/036701 



PCT/US2004/031155 



Summary of the Invention : 

An object, therefore, of the invention is to provide a new and improved electrical 
connector for interconnecting a pair of spaced conductors. 

In the exemplary embodiment of the invention, the connector includes a dielectric 

5 housing having a top wall with a top opening, a bottom wall with a bottom opening generally 
aligned with the top opening, and a separator wall between the top and bottom walls and 
combining therewith to define top and bottom cavities above and below the separator wall. A 
one-piece conductive terminal includes a generally U-shaped body portion defined by a pair of 
mounting arms joined at proximal ends thereof by a cross portion. The U-shaped body portion is 

10 mounted in the housing by embracing the separator wall, with the mounting arms located on 
opposite sides of the separator wall in the top and bottom cavities. A pair of resilient contact 
arms extend from distal ends of the mounting arms into the top and bottom cavities. The contact 
arms have contact portions projecting through the openings in the top and bottom walls for 
engaging the spaced conductors. 

15 According to one aspect of the invention, each of the cavities in the housing is bounded 

on opposite sides thereof by a pair of spaced side walls. Guide slots are formed in the side walls 
for receiving side edges of the respective mounting arm of the terminal. The side edges of the 
mounting arms include fixing sections for fixing the mounting arms in the guide slots. 

According to another aspect of the invention, the contact arms include stopping portions 

20 engageable with inside surfaces of the top and bottom walls of the housing adjacent the openings 
to limit the extent that the contact portions can project through the openings. The invention 
contemplates that the contact arms be assembled into the cavities with a spring preload, with the 
stopping portions maintained in engagement with the inside surfaces of the top and bottom walls. 
As disclosed herein, the one-piece conductive terminal is stamped and formed of sheet 

25 metal material. The terminal is symmetrical on opposite sides of the separator wall of the 

housing. The cross portion of the U-shaped body portion of the terminal is enlarged to form a 
manual gripping knob of the terminal for facilitating inserting the terminal into the cavities on 
opposite sides of the separator wall. 

Other objects, features and advantages of the invention will be apparent from the 

30 following detailed description taken in connection with the accompanying drawings. 
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Brief Description of the Drawings : 

The features of this invention which are believed to be novel are set forth with 
particularity in the appended claims. The invention, together with its objects and the advantages 
thereof, may be best understood by reference to the following description taken in conjunction 
5 with the accompanying drawings, in which like reference numerals identify like elements in the 
figures and in which: 

FIG. 1 is an exploded perspective view of axi electrical connector according to the 
invention; 

FIG. 2 is a side elevational view of the terminal of the connector; 
10 FIG. 3 is a perspective view of the terminal looking opposite the direction of FIG. 1 ; 

FIG. 4 is a perspective view of the connector in assembled condition, interconnected 
between a pair of spaced printed circuit boards; and 

FIG. 5 is a vertical, central section through the depiction of FIG. 4. 



15 

Detailed Description of the Preferred Embodiment : 

Referring to the drawings in greater detail, and first to FIG. 1, the invention is embodied 
in an electrical connector, generally designated 10, for interconnecting a pair of spaced 
conductors. For instance, FIGS. 4 and 5 show the connector interconnecting a pair of spaced 

20 conductors or circuit traces 12 on opposing faces of" a pair of generally parallel, spaced printed 
circuit boards, generally designated 14. 

Referring back to FIG. 1, connector 10 basically includes two components, namely a 
dielectric housing, generally designated 16, and a conductive terminal, generally designated 18. 
The housing is a one-piece structure unitarily molded of dielectric material such as plastic or the 

25 like. The terminal is a one-piece structure which may be stamped and formed of conductive 
sheet metal material. 

Before proceeding with the details of housing 16 and terminal 18, it should be stated that 
such terms as "top", "bottom", "above", "below" and the like are used herein and in the claims 
hereof to provide a clear and concise understanding of the invention in reference to the 
30 orientation of the components shown in the drawings. It should be understood that such terms 
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are in no way intended to be limiting in nature. Connector 10 obviously is useful in omni- 
directional applications. 

With those understandings, and referring back to FIG. 1, housing 16 includes a top wall 
20 having an opening 22 therein, along with a bottom wall 24 having an opening 26 therein. It 
5 can be seen that the openings are in the form of slots that extend completely through the top and 
bottom walls from front-to-rear of the housing. A separator wall 28 is disposed generally 
equidistant between the top and bottom walls. The separator wall extends between interior side 
walls 30. Top and bottom walls 20 and 24, respectively, combine with separator wall 28 and 
side walls 30 to define top and bottom cavities 32 and 34, respectively. A pair of outwardly 

1 0 flared flanges 36 are formed in the opposing inwardly facing surfaces of side walls 30 in each 

cavity 32 and 34 to define opposing guide slots 38 in each cavity. In other words, a pair of guide 
slots are formed in the inside surfaces of the two side walls at opposite sides of each cavity, for 
purposes described hereinafter. 

Referring to FIGS. 2 and 3 in conjunction with FIG. 1, terminal 18 includes a generally 

15 U-shaped body portion, generally designated 40, which is defined by a pair of mounting arms 42 
joined at proximal ends thereof by a cross portion 44. The U-shaped body portion, particularly 
mounting arms 42, define an open mouth 46. A pair of contact arms 48 are angled upwardly 
from mounting arms 42 and lead to contact portions 50 which will engage the spaced conductors, 
as will be seen hereinafter. Contact portions 50 may be plated with a highly conductive or 

20 precious metal. A support arm 52 is angled downwardly from each contact portion 50, and a 
generally horizontal stopper arm 52 is bent inwardly from each support arm. Each stopper arm 
has outwardly projecting stopper wings 56. Finally, the edges of mounting arms 42 project 
outwardly and are serrated, as at 58, to define fixing sections to rigidly secure the terminal within 
housing 16. 

25 Terminal 18 is inserted or assembled into housing 20 by an operator grasping cross 

portion 44 of the U-shaped body portion 40 of the terminal and inserting the terminal into the 
housing in the direction of arrow "A" (Fig. 5). To that end, it can be seen clearly in FIGS. 2 and 
5 that cross portion 44 is enlarged or "bulbous" in cross-section to form a manual gripping knob 
of the terminal for facilitating inserting the terminal into the connector. 

30 During insertion of terminal 1 8 into housing 16, separator wall 28 enters open mouth 46, 

and mounting arms 42, along with the fixing sections 58 of the mounting arms, move into guide 



WO 2005/036701 PCT7US2004/031155 

slots 38 formed in the inside surfaces of interior side walls 30 of the housing. The fixing 
sections bite into the plastic material of the housing to securely lock the terminal in its inserted 
position of FIGS. 4 and 5. 

When terminal 18 is fully inserted or mounted within housing 16, contact arms 48 project 
5 into cavities 32 and 34, and contact portions 50 project through openings 22 in the top and 

bottom walls of the housing. Stopper wings 56 of the terminals limit the extent that the contact 
portions can project through the openings. FIGS. 4 and 5 show contact portions 50 of the 
terminals engaging the conductors or circuit traces 12 on printed circuit board 14. The contact 
portions can flex in the direction of double-headed arrows "B" (Fig. 5) due to the flexibility of 

10 contact arms 48 which extend from the distal ends of the fixed mounting arms 42. 

The above-described structural combination allows terminal 18 to be spring preloaded 
within housing 16. Specifically, contact arms 48 can be bent outwardly or away from separator 
wall 28 to an extent greater than that shown in FIG. 5, when the terminal is in an unstressed 
condition as shown in FIG. 1. Then, when the terminal is inserted into the housing, contact arms 

15 48 can be caused to flex inwardly in the direction of arrow "C" (Fig. 5) as stopper wings 56 of 
stopper arms 54 ride along the inside surfaces of top and bottom walls 20 and 24, respectively. 
This effectively spring preloads contact arms 48 in the condition shown in FIGS. 4 and 5 to, 
thereby, be able to exert a higher pressure against conductors 12 of printed circuit boards 14. 

It will be understood that the invention may be embodied in other specific forms without 

20 departing from the spirit or central characteristics thereof. The present examples and 

embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, and 
the invention is not to be limited to the details given herein. 
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